Biochemical characterization of a novel KRAS insertion mutation from a human leukemia.
A novel alteration in exon 1 of KRAS was detected by single strand conformational polymorphism analysis of DNA amplified from the bone marrow of a 4-year-old child with myeloid leukemia. Sequencing of this mutant allele revealed an insertion of three nucleotides between codons 10 and 11 resulting in an in-frame insertion of glycine. Expression of the mutant protein in NIH 3T3 cells caused cellular transformation, and expression in COS cells activated the Ras-mitogen-activated protein kinase signaling pathway. Surprisingly, Ras.GTP levels measured in COS cells established that this novel mutant accumulates to 90% in the GTP state, considerably higher than a residue 12 mutant. Biochemical analysis confirmed that the higher Ras.GTP levels correspond to a dramatic decrease in intrinsic GTP hydrolysis as well as resistance to GTPase-activating proteins. This mutation is the first dominant Ras mutation found in human cancer that does not involve residues 12, 13, or 61, and its biochemical properties should help elucidate the mechanism of oncogenic activation.